During the last six years the neodymium yttriumaluminium-garnet (Nd YAG) laser has become established as an important method of palliative treatment in patients with tracheobronchial tumours.
During the last six years the neodymium yttriumaluminium-garnet (Nd YAG) laser has become established as an important method of palliative treatment in patients with tracheobronchial tumours. " The thermal action of the laser is used to resect and cauterise intraluminal tumour within the proximal tracheobronchial tree and breathlessness and haemoptysis can be relieved in selected patients.
Treatment may be given under either local or general anaesthesia. Although each method has gained favour among different groups, no attempt has been made to compare them. We describe our experience with both methods in two hospitals.
Methods

DESIGN OF THE STUDY
The results of treating patients under local and general anaesthesia have been compared in a retrospective study. Our initial experience with the Nd YAG laser was obtained with local anaesthesia. It is therefore possible that our early data on local Address for reprint requests: Dr P J M George, University College Hospital, London WC1E 6AU. Accepted 7 March 1987 anaesthesia might be prejudiced by lack of experience with a new technique. To reduce possible bias in favour of general anaesthesia, the data on local anaesthesia obtained during our first 18 months' work with the laser have been discarded and more recently acquired data relating to local anaesthesia have been compared with our earliest data on general anaesthesia.
PATIENTS
During the period of the study, 51 patients (33 men and 18 women) were (table 2) . The proportion of patients responding to treatment under general anaesthesia was greater for each of the three categories of problem treated but these differences were not significant. In patients successfully treated for partial obstruction the magnitude of the response to treatment was assessed from the change in PEF, this being the most consistently documented measurement of lung function. The mean (SD) increases in PEF for the local and general anaesthesia groups were respectively 86% (92%) and 114% (115%). The PEF responses were further considered according to the site of the tumour within the tracheobronchial tree; they were greatest in patients with proximally situated tumours and tended to be greater when treatment was given under general anaesthesia. None of these differences, however, attained statistical significance.
NUMBERS OF TREATMENT SESSIONS GIVEN IN EACH COURSE
Responders Patients who showed objective responses received additional courses of treatment when their symptoms returned; 27 patients responding to treatment under local anaesthesia received 35 courses of treatment on separate hospital admissions, while the 31 patients responding to treatment under general anaesthesia received 57 courses. Under local anaesthesia, an average of 1-97 treatment sessions was required in each course to obtain a response, compared with only one treatment session under general anaesthesia (figure). This difference was highly significant (p < 0-001). Non-responders The 24 patients who did not respond to treatment under local anaesthesia received an average of 1 75 treatment sessions (figure). In each case treatment was continued until all treatable tumour had been resected and cauterised. With general anaesthesia, treatment could be completed in one session in all but one patient of the 15 non-responders. The overall difference between the two groups was significant at the 5% level.
INTERVALS BETWEEN COURSES OF TREATMENT
Eight patients having local anaesthesia and 13 patients having general anaesthesia received additional courses of treatment. These patients were retreated when their symptoms returned, and so the intervals between courses provide a rough guide to the duration of their palliation. The mean (SD) duration was 147 (164) days and 79 (54) days for the local and general anaesthesia groups respectively. The difference between the two groups was not, however, significant.
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DURATION OF HOSPITAL ADMISSION
The average time spent in hospital during each course of treatment was calculated for the local and general anaesthesia groups. This information was not documented in the records of five patients, while data from five admissions in which patients died in hospital were not included as the periods in hospital were spuriously short. The mean (SD) length of stay in hospital in patients treated under local anaesthesia was 9 9 (7.9) days, compared with 7-8 (4.4) days in patients treated under general anaesthesia. This difference did not quite attain statistical significance (0-1 > p> 0-05).
PERIOPERATIVE COMPLICATIONS Table 3 summarises the main complications seen 
Discussion
The important advantage of treatment under general anaesthesia is that it can be performed under the best possible conditions for the operator. Muscle relaxation allows control of ventilation and so provides a stationary target for the laser, while the use of large rigid biopsy forceps allows relatively large quantities of tumour debris to be removed quickly and efficiently. Use of the fibrescope through the rigid bronchoscope gives the same range of access to the bronchial tree as fibreoptic bronchoscopy alone.
Treatments are usually completed within two hours, but can be extended up to three hours. For physicians, the important practical disadvantages relate to the logistical problems ofproviding general anaesthesia in an endoscopy suite.
Treatment under local anaesthesia has the advantage of being simple and easy to set up; it is more time consuming however, and less efficient than treatment under general anaesthesia. Tumour debris is removed more slowly with smaller flexible biopsy forceps. The use of higher powers of 70 watts ensures that a greater proportion of the tumour is vaporised and that less needs to be removed with forceps. Treatments cannot, however, usually be tolerated by the patient for longer than one hour, owing to the discomfort caused by the bronchoscope and the irritant effect of smoke generated by tumour vaporisation, and maximum clearance of tumour can rarely be achieved in this time. Consequently, several treatments are required to obtain a response. It is obviously desirable to clear the airway as well as possible at the first treatment since postoperative exudation from tumours occurs and can reduce the airway lumen considerably. 6 Although the present study was conducted retrospectively, we believe that the results support the practical advantages of treatment under general anaesthesia. An average of 1-97 treatments was required under local anaesthesia to obtain a response, compared with only one under general anaesthesia. Similarly, in the case of patients who did not respond, significantly more treatments were required under local than under general anaesthesia before the decision to abandon further treatments could be made. The use of general anaesthesia therefore resulted in a considerable saving in time for operator and endoscopy'staff, and furthermore patients tended to spend less time in hospital. The number of patients responding to treatment, the magnitude of the response, and the duration of palliation did not differ significantly between the two groups. It would therefore appear that, although more treatments were required with local anaesthesia, the final results were similar to those obtained under general anaesthesia.
Thirteen serious complications were observed during this study, representing 7% of all treatment sessions. Although these were equally distributed between the two groups, we suspect that each method is prone to its own particular problems. Bleeding from tumours is often provoked during treatment sessions and may compound the respiratory distress in patients with already narrowed airways. Although it occurred with similar frequency and severity in the two groups, it was undoubtedly easier to control under general anaesthesia. The use of the rigid bronchoscope with jet ventilation provided better airway control and allowed more rapid and efficient clearance of blood and mucus with the aid of a larger diameter suction catheter. Thus, while there were two operative deaths under local anaesthesia, none occurred under general anaesthesia. This experience is consistent with that of Dumon and colleagues,7 who reported no operative deaths in over 1500 treatments performed almost exclusively under general anaesthesia.
Many of the patients treated under both local and general anaesthesia had severe chronic hypoxic lung disease. Although laser treatment may improve lung function by relieving obstruction within the large airways, ventilation under general anaesthesia is potentially hazardous in these patients. Of the 46 patients 660 treated under general anaesthesia, only one required ventilation as a result of temporarily inadequate respiratory drive; since completing this study, however, we have been obliged to ventilate three other patients for up to seven days.
Ideally, techniques of treatment under local and general anaesthesia should be compared in a strictly controlled prospective study. We have been so impressed, however, by the improvement since developing the technique with general anaesthesia that such a study would be difficult to justify, we believe, on ethical grounds. Clearly, there are patients with severe coexistent cardiorespiratory disease in whom limited and localised tumour might be effectively removed in one session in greater safety under local anaesthesia, but in our experience such cases are rare.
We would therefore recommend that clinicians wishing to develop facilities for laser treatment should employ techniques which use general anaesthesia and rigid bronchoscopy. Moreover, we believe that the combined use of flexible and rigid bronchoscopes exploits the advantages of both instruments.
